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LP6274QVF

14 Channel Level Shifter for GOP TFT-LCD Panel

Features

e Input Supply Range: 2.5V ~ 5.5V
e 14-Channel Level Shifter
+40V Highest Voltage Level
-20V Lowest Negative Voltage level
Maximum 700ns Rising/Falling Time
e Level Shifter input logic
2 STO input/output
Suitable for 4/6/8 Phase Applications
Support 1 clock input or 2 clock input
1 clock input 1/2 line turn on function
1 clock input 0/1/2/3line pre-charge
2 clock input 1/2 line turn on function
e Protection Function
Input under voltage lockout (UVLO)
Thermal overload protection (OTP)
Over Current Protection (OCP)
CKIl input stop protection (CISP)
Short Circuit Protection (SCP)
e XON Function
e RoHS Compliant and 100% Lead (Pb)-Free
e Compact Package: QFN4X4-32

Applications
e GOA TFT-LCD PANEL

Order Information

LP6274 D D D
L F:Green

Package Type
QV:QFN4X4-32

General Description

The LP6274 includes 12-channel high-voltage level shifter
with adjustable gate pattern functions. This device is
suitable for GOA TFT-LCD panel application.

The LP6274 transform the logic-level controlled signals,
which are generated by the display timing controller
(TCON), into the high-level signals needed by LCD panel.
Different CKO_1~8 output patterns will be generated by
different external settings. Each channel of level shifter
output uses low impedance transistors to achieve fast
rising and falling time, even when driving the capacitive
loads present in LCD applications.

The LP6274 features extensive protection functions that
include UVLO, TOP, SCP and OCP. The device operates
over the -40°C to +85°C. It is available in 4mmx4mm, 32-
lead QFN package.
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Device Information

Moisture
Part Number Top Marking Sensitivity Package Shipping
Level
LPS
LP6274QVF LP6274 MSL3 QFN4X4-32 3K/REEL
YWXXX
Marking indication:
Y: Year code. W: Week code. XXX: Batch numbers.
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Pin Description

Pin# Name 110 Description

Level Shifter Input Signal(Low frequency clock)
1 LC_IN I | The LC is the high / low level trigger.
This pin is internally connected to a 400kQ resistance to the GND.

Level Shifter Input Signal.

2 STI.2 ! This pin is internally connected to a 400kQ resistance to the GND.
3 AGND -- | Analog Ground for Logic Block.
VGL P | XON pin negative power supply.
5 XON O | Discharge function for Liquid Crystal capacitor when panel power off.

Setting pin for disable OCP function

High level(2.5V~3.6V) : Disable OCP function

6 OCP_EN | | Floating level(1.2V~2.2V) : OCP Level2 function --- 60mA

Low level(OV~0.8V) : OCP Level1 function --- 100mA

This pin internal connection respectively 400kQ resistance to VIN and GND

Negative power supply.

7 LVGL P Please reference to function block and application circuit.
8 LVGL P ’I;lltcee%asttlavfe?eor\gr?;: E[J(F; F1i')l|};1.ction block and application circuit.
9 CKO_8 O | Level Shifter Output Signal.
10 CKO_7 O | Level Shifter Output Signal.
11 CKO_6 O | Level Shifter Output Signal.
12 CKO_5 O | Level Shifter Output Signal.
13 CKO_4 O | Level Shifter Output Signal.
14 CKO_3 O | Level Shifter Output Signal.
15 CKO_2 O | Level Shifter Output Signal.
16 CKO_1 O | Level Shifter Output Signal.
17 LC2 O | Level Shifter Output Signal (Low Frequency Clock 2)
18 LCA1 O | Level Shifter Output Signal (Low Frequency Clock 1)
19 STO_2 O | Level Shifter Output Signal.
20 STO_1 O | Level Shifter Output Signal.
21 VGH P | LC1/LC2, STO_1/STO_2, CKO_1~CKO_8, XON, VGHD Positive Power Supply.
22 VGHD O | VGH Output
Setting Pin for Phase Selection.
High Level (2.5V~3.6V) : 8 phase
Low Level (0V~0.8V) : 6 phase
23 SETA | Floating (1.2V~2.2V) : 4 phase

Then setting will trigger & latch the phase selection function by first STI_1 rising edge.
It is suggested that the pin is fixed by VIN or GND or Floating.

The mean of floating is without external voltage or signal. (Don’t connect anything)
This pin internal connection respectively 400kQ resistance to VIN and GND
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Pin Description

Pin#

Name

/10

Description

SET2

Setting Pin for Clocks Interval.

High Level (1.5V~3.6V) : There is some time interval between CKO_s

Low Level (0V~0.8V) or Floating : There is no time interval between CKO_s

The setting will trigger & latch the clocks interval function by each STI_1 rising edge.
It is suggested that the pin is fixed by VIN or GND or Floating

The mean of floating is without external voltage or signal. (Don’t connect anything)
This pin is internally connected to a 400kQ resistance to the GND.

25

DISA_DSTO

Setting Pin for STO_2 output.

High Level (1.5V~3.6V) : STO_1 ON (follow STI_1), STO_2 keeps in LVGL
Low Level (0V~0.8V) : STO_1 ON (follow STI_1), STO_2 ON (follow STI_2)
It is suggested that the pin is fixed by VIN or GND.

This pin is internally connected to a 400kQ resistance to the GND.

26

SET3

Setting Clock input mode

High level (1.5V~3.6V): 2 clock input mode

Low level (OV~0.8V): 1 clock input mode

The SET3 will trigger & latch by first STI_1 rising edge.

This pin is internally connected to a 400kQ resistance to VIN.

27

MODEH1

Setting Pin for Pre-charge selection.

Extra High level (3V~4V) : 3-line pre-charge

High level (1.5V~2.5V) : 1-line pre-charge

Middle level (0.9V~1.4V) : no pre-charge

Low level (OV~0.8V) : 2-line pre-charge

The MODE1 will trigger & latch by each STI_1 rising edge.

This pin is internally connected to a 400kQ resistance to the GND.

28

MODEZ2

Setting Pin for 1 line mode or 2 line mode selection.

High level (1.5V~3.6V) : 2 line mode on

Low level (0V~0.8V) : Keep 1 line mode on

The MODEZ2 will trigger & latch by each STI_1 rising edge.

It is suggested that pin is fixed by VIN or GND.

This pin is internally connected to a 400kQ resistance to the GND.

29

VIN

Supply voltage input.

30

STI_1

Level Shifter Input Signal (start pulse for GOA).

The corresponding Level Shifter output channel is STO_1.

The STI_1 is rising / falling edge trigger.

This pin is internally connected to a 400kQ resistance to the GND.

31

CKI_1

Level Shifter Input Signal (Condensed clock)
The CKI_1 is the rising / falling level trigger.
This pin is internally connected to a 400kQ resistance to the GND.

32

TERM/CKI_2

Level Shifter Input Signal. This pin is multi-function input pin. Setting by SET3 pin
SET3 < 0.8V, This pin function is Terminate

The Terminate is level trigger.

SET3 > 1.5V, This pin function is CKI2

The CKI2 is edge trigger

This pin is internally connected to a 400kQ resistance to the GND.

33

E-PAD

The E-Pad should be connected to ground.
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Absolute Maximum Ratings (Note1)

VIN to AGND -0.3V to +7V
LC_IN, STI_2 to AGND -0.3V to +7V
VGL to AGND -20V to +0.3V
XON to AGND VGL+0.3V to VGH-0.3V
LVGL to AGND -20V to +0.3V

CKO_1~CKO_8 to AGND

LVGL+0.3V to VGH-0.3V

LC1, LC2 to AGND
STO_1, STO_2 to AGND

LVGL+0.3V to VGH-0.3V
LVGL+0.3V to VGH-0.3V

VGH to AGND -0.3V to +45V
VGHD to AGND -0.3V to +45V
SET1, SET2, DISA_DSTO to AGND -0.3V to +7V
SET3, MODE1, MODE2 to AGND -0.3V to +7V
STI_1, CKI_1, TERM/CKI_2 to AGND -0.3V to +7V
VGH to LVGL/VGL -0.3V to +57V
LVGL to VGL -20V to +0.3V

Note1: Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are
stress ratings only, and functional operation of the device at these or any other conditions beyond those indicated in the operational
sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device

reliability.

ESD Ratings(Note2)

HBM (Human Body Model)
CDM (Charge Discharge Model)

3KV
800V

Note2: Devices are ESD sensitive. Handling precaution is recommended.

Thermal Information

150°C

Junction Temperature (TJ)
Operating Junction Temperature Range (TJ)

-40°C to 125°C

Ambient Temperature Range

-40°C to 85°C
-65°C to 150°C

Storage Temperature Range

Maximum Soldering Temperature (at leads, 10 sec) 260°C
BJa (Junction-to-Ambient Thermal Resistance) 52°C/W
B.a (Junction-to-Case Thermal Resistance) 19°C/W
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Recommended Operating Conditions
Over Operating free-air temperature range (unless otherwise noted)

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
VN VIN Supply Range 2.5 3.3 5.5 \Y,
VGH 7.0 40 \Y,
LVGL -18 -3.0 \Y,
VGL -18 -3.0 \Y,
SET 1HicH VIN=2.5V to 5.5V 25 3.6 \Y,
SET1mippLE SET1 Input Level voltage VIN=2.5V to 5.5V 1.2 2.2 \%
SET1Low VIN=2.5V to 5.5V 0 0.8 \Y,
OCP_ENHicH VIN=2.5V to 5.5V 25 3.6 \Y,
OCP_ENwmippLe | OCP_EN Input Level voltage | VIN=2.5V to 5.5V 1.2 2.2 \%
OCP_ENLow VIN=2.5V to 5.5V 0 0.8 \Y,
MODE1exTrA_H VIN=2.5V to 5.5V 4 \Y,
MODE1HiGH VIN=2.5V to 5.5V 1.5 25 \Y,

MODE1 Input Level voltage
MODE 1mippLe VIN=2.5V to 5.5V 0.9 14 \%
MODE1Low VIN=2.5V to 5.5V 0 0.8 \Y,
SET2HiGH VIN=2.5V to 5.5V 1.5 3.6 \Y,
SET2 Input Level voltage
SET2L0ow VIN=2.5V to 5.5V 0 0.8 \Y,
SET3HiGH VIN=2.5V to 5.5V 1.5 3.6 \%
SET3 Input Level voltage
SET3Low VIN=2.5V to 5.5V 0 0.8 \Y,
MODE2HicH VIN=2.5V to 5.5V 1.5 3.6 \Y,
MODE?2 Input Level voltage
MODE2Low VIN=2.5V to 5.5V 0 0.8 \Y,
VIH Input signal VIN=2.5V to 5.5V 1.5 \%
VIL Input signal VIN=2.5V to 5.5V 0.8 \%
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Electrical Characteristics

VIN = 3.3V, VGH=30V, LVGL=-10V, VGL = -6V, AGND= 0V, TA= 25C
The device is not guaranteed to function outside its operating conditions. Parameters with MIN and/or MAX limits are
100% tested at +25°C, unless otherwise specified.

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
GENERAL
VIN Supply Voltage 25 - 5.5 \Y,
VINuvio_r VIN Under Voltage Lockout Threshold VIN rising, hys=200mV 1.9 20 21 \Y,
VINuviLo_F VIN Under Voltage Lockout Threshold VIN falling 1.7 1.8 1.9 \Y,
VGHuvio R | VGH Under Voltage Lockout Threshold VGH rising 6.2 6.55 6.9 V
VGHuvio r | VGH Under Voltage Lockout Threshold VGH falling 6.0 6.35 6.7 \%
VGHpor VGH Power off reset voltage VGH falling 3 4 5 \%
. VIN=3.3V, VGH=30V
Ivin VIN Quiescent current LVGLEVGL=A0V 200 500 uA
VGH=30V
IvaH VGH Quiescent current LVGL=VGL=-10V 500 800 uA
Don’t input control
VGH=30V
ILveL LVGL Quiescent current LVGL=VGL=-10V 100 300 uA
Don’t input control
VGH=30V
IveL VGL Quiescent current LVGL=VGL=-10V 100 300 uA
Don’t input control
Tsp Thermal Overload Shutdown Junction Temperature 140 150 160 °C
ReuLLup Internal Pull UP Resistor Pull up to VIN 300 400 500 KQ
RpuLL.bowN Internal Pull Down Resistor Pull low to GND 300 400 500 KQ
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Electrical Characteristics

VIN = 3.3V, VGH=30V, LVGL=-10V, VGL = -6V, AGND= 0V, TA= 25C
The device is not guaranteed to function outside its operating conditions. Parameters with MIN and/or MAX limits are
100% tested at +25°C, unless otherwise specified.

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Level Shifter
VGH VGH to AGND 7 40 \%
LVGL must be earlier
VGL/LVGL | LVGL, VGL to AGND (equal) and the voltage must -18 0 \%
be lower (equal) than VGL
VGH=40V
VGH- (LVGL or VGL) LVGL/VGL=-15V 55 \%
VIH CKI_1, TERM, STI_1, STI_2, LC_IN Vin=2.5V to 5.5V 1.5 Vv
VIL Input Level Vin=2.5V to 5.5V 0.8 %
VIW CKI_1, TERM, STI_1, ST|_2, LC_IN ViN=2.5V to 5.5V 300 nS
Input Signal pulse width
CKO_1~CKO_8, STO 1, STO 2, LCH, _ VGH | VGH
LC2, Positive Output Swing lo=10mA -0.5 -0.2 VGH v
VGHD, XON Positive Output Swing lo=10mA V(?g' V(?ZH VGH | V
STO_1,STO_2,LC1, LC2 _ LVGL | LVGL
Negative output swing A LVEL | 402 | +05 v
. . 4 VGL VGL
XON Negative output swing lo=-10mA VGL +0.2 105 \Y
STO_1/2,LC1/2, XON, _
RiersioE | \/GHD High-side switch-on Resistance | 1= 10MA 8 10 15 Q
STO_1/2,LC1/2 _
Riow-sioe Low-side switch-on Resistance lo=-10mA 6 8 12 Q
Riow-sipe XON Low-side switch-on Resistance lo=-10mA 2.4 4 6 Q
VGH=30V, LVGL=-10V,
Tr STO_1,STO_2,LC1,LC2 Rising Time RL=50Q , CL=4.7nF, 200 300 V/uS
10%~90%
VGH=30V, LVGL=-10V,
Te STO_1,STO_2,LC1,LC2 Falling Time | RL=50Q , CL=4.7nF, 200 300 V/uS
90%~10%
Tro STO_1 ,STO_Z,LC1 ,LC2 Rising Edge VGH.=30V, LVGL=-10V, 100 150 NS
Delay Time 50% input to 10% output
STO_1,STO_2,LC1,LC2 Falling Edge | VGH=30V, LVGL=-10V,
Tro Delay Time 50% input to 90% output 100 150 nS
VGH=30V, VGL=-6V,
Txon XON Rising Time RL=51Q , CL=4.7nF, 400 500 V/uS
10%~90%
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Electrical Characteristics

VIN = 3.3V, VGH=30V, LVGL=-10V, VGL = -6V, AGND= 0V, TA= 25C
The device is not guaranteed to function outside its operating conditions. Parameters with MIN and/or MAX limits are
100% tested at +25°C, unless otherwise specified.

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Level Shifter
CKO_1~CKO_8 Negative output swing lo=-10mA LVGL LVGL | LVGL \%
+0.2 +0.5
Rucspe | CRO-1~CKO_8 High-side switch-on || ;50 8 10 15 Q
Resistance
RLOW-SIDE CKQ_1~CKO_8 Low-side switch-on lo=-10mA 6 8 12 0
Resistance

VGH=30V, LVGL=-10V,
Tr CKO_1~CKO_8 Rising Time RL=50Q , CL=4.7nF, 400 500 V/uS
10%~90%

VGH=30V, LVGL=-10V,
Te CKO_1~CKQO_8 Falling Time RL=50Q , CL=4.7nF, 400 500 V/uS
90%~10%

CKO_1~CKO_8 Rising Edge Delay VGH=30V, LVGL=-10V,

Tro Time 50% input to 10% output 100 150 ng
TvGHD_bLY VGHD Power on delay time 60 66 72 mS
TvGH_ss VGHD power on soft start time Co=4.7uF 3 5 mS
TveHp mask | VGH power on mask time 128 148 168 mS

Ver1.7-Oct.2025 www.lowpowersemi.com email: marketing@lowpowersemi.com 9/52



http://www.lowpowersemi.com/
mailto:marketing@lowpowersemi.com

LP6274QVF

’. Lowp uwerSHmI ,}1
_= R = ic 7

Electrical Characteristics

VIN = 3.3V, VGH=30V, LVGL=-10V, VGL = -6V, AGND= 0V, TA= 25C
The device is not guaranteed to function outside its operating conditions. Parameters with MIN and/or MAX limits are
100% tested at +25°C, unless otherwise specified.

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

Level Shifter Over current & time setting

STOst STO blanking time 8.1 9 9.9 uS
STOmHpE STO high-side de-noise time 1.6 2 24 us
STOLpe STO low-side de-noise time 460.8 512 563.2 uS
LCsT LC1/2 blanking time 8.1 9 9.9 uS
LChpe LC1/2 high-side de-noise time 460.8 512 563.2 uS
LCroe LC1/2 low-side de-noise time 460.8 512 563.2 uS
XONBT XON blanking time 8.1 9 9.9 uS
XONLipe XON low-side de-noise time 460.8 512 563.2 uS
CKOeT CKO blanking time 8.1 9 9.9 uS
CKOnpe CKO high-side de-noise time 1.6 2 2.4 uS
CKOLpe CKO low-side de-noise time 1.6 2 2.4 uS
STOgT STO blanking time 8.1 9 9.9 uS
STOmHpE STO high-side de-noise time 1.6 2 2.4 uS
STOwnumr | STO high-side OCP level OCP_EN=LOW 100 120 140 mA
STOL-LmiT STO low-side OCP level OCP_EN=LOW 100 120 140 mA
LCh-Lmir LC high-side OCP level OCP_EN=LOW 100 120 140 mA
LCrLumir LC low-side OCP level OCP_EN=LOW 100 120 140 mA
CKOhn-umt | CKO high-side OCP level OCP_EN=LOW 100 120 140 mA
CKOvLumt | CKO low-side OCP level OCP_EN=LOW 100 120 140 mA
XONLLmt | XON low-side OCP level OCP_EN=LOW 100 120 140 mA
STOHLmT | STO high-side OCP level OCP_EN=MIDDLE 60 80 100 mA
STOL-LmiT STO low-side OCP level OCP_EN=MIDDLE 60 80 100 mA
LCh-Lmir LC high-side OCP level OCP_EN=MIDDLE 60 80 100 mA
LCLumiT LC low-side OCP level OCP_EN=MIDDLE 60 80 100 mA
CKOn.umt | CKO high-side OCP level OCP_EN=MIDDLE 60 80 100 mA
CKOvLumr | CKO low-side OCP level OCP_EN=MIDDLE 60 80 100 mA
XONLumt | XON high-side OCP level OCP_EN=MIDDLE 60 80 100 mA
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Electrical Characteristics

VIN = 3.3V, VGH=30V, LVGL=-10V, VGL = -6V, AGND= 0V, TA= 25C
The device is not guaranteed to function outside its operating conditions. Parameters with MIN and/or MAX limits are
100% tested at +25°C, unless otherwise specified.

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Level Shifter Short current & time setting (OCP Disable)

STOor STO SCP detect time 16 20 24 uS
LCor LC1/2 SCP detect time 16 20 24 uS
XONbt XON SCP detect time 16 20 24 uS
CKOscp T | CKO SCP blanking time 8.1 9 9.9 uS
CKOscp pt1 | CKO SCP detect time1 1.6 2 2.4 uS
CKOscp pr2 | CKO SCP detect time1 16 20 24 uS
CHscp_L Channel output SCP level 250 300 mA
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Functional Block Diagram
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Typical Application Circuit 1
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Figure 1. Typical Application Circuit with one in Multi-out
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Typical Application Circuit 2
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—1SET3 o o CKO_7 ——»
}, OCP_EN & S(D CKO_8 L
A4
VIN(3.3V)
X
o ~F <
2 ol o wl wl L <
< = = ) 7)) 7] O
2]
o (@)
Z

Figure 2. Typical Application Circuit with two in Multi-out
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Component List of Figure Recommended

Components Part Number Description Package Supplier

C1 CL10A106KPBNNNC 10uF/10V, X5R C0603 SAMSUNG
Cc2 CL21A106KOQNNNE 10uF/16V, X5R C0805 SAMSUNG
C3 CL21A106KOQNNNE 10uF/16V, X5R C0805 SAMSUNG
C4 CL21A475KBQNNNE 4.7uF/50V, X5R C0805 SAMSUNG

Resistors are set according to application requirements
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General Description

The LP6274QVF provides 14-channel level shifter designed to drive the GOA panel. This device converts the logic-level
signals generated by the Timing Controller (T-CON) to high-level signals required by GOA panel.

Power On Sequence

When the VIN exceeds VIN_UVLO, the internal signal ENA for condensed GOA logic will be high. The outputs of Level
Shifter STO_1, STO_2 should follow LVGL, CKO_1~CKO_8 should follow LVGL, and XON should follow VGL. The
outputs of Level Shifter LC1 and LC2 should follow LC transient one VGH the other LVGL since VIN exceeds UVLO.
After ENA high, CKO_1~CKO_8 do not output since receiving the first STI_1 rising edge. After ENA high, LC1 and LC2
will follow LC true table transient.

LC true table
LC_IN(from TCON) 0 1
LC1 0 1
LC2 1 0

The recommended power-on sequence is

VIN(2.5V~5.5V)>LVGL>VGL->VGH or VIN(2.5V~5.5V)>LVGL//VGL->VGH

The concern of IC design is focus on LVGL and VGL ESD diode. The most negative voltage must be ready before the
other two negative voltage.
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Power On Condition Table

Analog Power Input Logic Input Analog Output
Case | N VGH "\Ygl_" STI_1/2 | CKI_1 | LC_IN | STO_1/2 CngJ LC1/2 XON
Don'’t w/i wii w/i Normal Normal LC1=LC
! >UVLO | >UVLOGH care signal | signal | signal | Operation | Operation | LC2=/LC1 VGL
Don’t w/i w/o w/i Normal LC1=LC
2 >UVLO | >UVLOGH care signal | signal | signal | Operation LVGL LC2=/LC1 VGL
3 | >UVLO | >UVLOGH | Pont | wh wh ] wi LVGL tvel | EC1ELC T vaL
care signal | signal | signal LC2=/LC1
Don’t w/i w/i w/o Normal Normal LC1=LC
4 >UVLO | >UVLOGH care signal | signal | signal | Operation | Operation | LC2=/LC1 VGL
5 |>UVLO | >UVLOGH | Pont | wh wh | wio LVGL tveL | EC1ELC vl
care signal | signal | signal LC2=/LC1
<UVLOGH | Don't Don’t Don’t | Don’t LC1=LC
6 >UVLO >POR care care care care B 4 LVl LC2=/LC1 VGL
7 |suvo| <por | Pomt | Domt Dont| Dont | g | jygL | LveL | vaL
care care care care
8 |<uvLo| spor | Domt | Domt | Dont | Dont | e | |ygL Hi-Z VGL
care care care care
9 |<uvLo| <por | Domt | Domt | Dont | Dont | g | |ygL LVGL | VGL
care care care care
Power on (from 0 to VIN) Condition list-1
Analog Power Input Logic Input Analog Output
Case VIN VGH LG8 STI_1 STI_2 STO 1 STO 2
VGL
1 >UVLO >UVLOGH Don’t care w/i signal w/i signal Norm_al Norm_al
Operation Operation
2 SUVLO | >UvLOGH | Donteare | isignal | wio signal Normal LVGL
Operation
3 SUVLO | sUVLOGH | DPonteare | osignal | wiisignal LVGL Normal
Operation
4 >UVLO SUVLOGH | Donteare | o signal | wio signal LVGL LVGL
5 SUVLO | <UVLOGH | Pomtear® | pontcare | Don'tcare LVGL LVGL
6 <UVLO | <UVLOGH | Pontcare | pontcare | Don'tcare LVGL LVGL
7 <UVLO | >UVLOGH | Pomtear® | pontcare | Don'tcare LVGL LVGL
Power on (from 0 to VIN) Condition list-2
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Power On Sequence
VIN>VGH>Mask STO_1, CKO_1~CKO_8 148ms

A
/VIN_UVLO_R Both VIN>2V and VGH>6.5V
VIN /. =2V VGH start delay time and soft start.
VGH_UVLO_R
VGH =6.5V a4 148ms——»
Logic signal(STI_1/2,LC_IN,CKI_1,MODE1-3) are sent after 1ms(recommended)
LVGL w When negative Power ready.
VGL " They do not'be cared in the IC design, it mean IC design must contain that logci
signal are early or after when negative power supply ready.
XON
VGL
5ms L«
«—60ms.
VGHD !
N
IGHD g
STI_1/2
CKI_1 IR .
STO_1 VeH!  veL
STO 2 I VEH| | vaL
CKO_1 LVGL VGH
CKO_2 LVGL VeH
CKO_3 LVGL VeH
CKO_4 LVGL VGH
CKO_5 LVGL VGH
CKO_6 LVGL VeH
CKO_7 LVGL VeH
CKO_8 LVGL VeH
LC_IN
VGH
Follow LVGL
LC1 oo LVGL
VGH
LC2 Follow LVGL LVGL
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Power Off Sequence:

Once the VIN falls below the UVLO_F threshold, LP6274QVF will have the following actions. Pulling all level shift output
as high level (including XON, VGHD, STO_1, STO_2, LC1, LC2 and CKO_1~CKO_8)

Analog Power Input Logic Input Analog Output
Case LVGL CKO_1
VIN VGH - STIL.1 | CKL1 | LC_IN STO_1 8 LC1/2 XON VGHD
<UVLO_F Don’'t | Don’'t | Don’t | Don’t LC1=LC .
! >UVLO >POR care care care care LVGL LVGL LC2=/LCA1 VGL Hi-Z
2 |suvio| <por | Bomt|Dont|DontyDont| o | ygL | LveL | veL | Hi-Z
care care | care | care
Don’t Don’t | Don’t Follow Follow Follow Follow .
3 <WVLO | >UMLOF care YES care | care VGH VGH VGH VGH Hi-Z
4 |<uvio| suvio F | POt | o | Dont|Domt) e | jyer | LCTELC T el | iz
care care care LC2=/LC1
Don’t Don’t | Don’t Follow Follow Follow Follow .
5 | <UVLO | <UVLO_F care YES care | care VGH VGH VGH VGH Hi-Z
6 |<uviLo| <uvio F | Pont| N | Dot Dont e 1y | LC1ELC e | iz
care care care LC2=/LC1
7 | <UvLo | <vGH_POR | POt | ygg | Dont | Dontd ye 1 vel | el | veL | Hiz
care care | care

Power off (from VIN to 0) Condition list

A
VIN
\ UVLO=1.8V
N\
VGH
UVLO_F
e
LVGL
VGL
VGH
XON HIZ
VGHD
HI-Z HIZ
VGH
STO_1/2 HIZ
VGH
HIZ
CKO_1/8
VGH
LC1 HIZ
VGH
Lc2 HIZ

\/

Power off sequence (A) VIN UVLO output waveform
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Level Shift Function

The LP6274QVF contains 12 channels level shifter. It is for GOA (Gate On Array) tech. There are 4 signals to generate
STO_1~2, LC1~2, and CKO_1~8.VGL is the low voltage level for XON. LVGL is the low voltage level for CKO_1~8.

LVGL is the low voltage level for STO_1~2 and LC1~2. Settings about level shifter output are listed below.

Function Setting:

PIN Status Level Shifter output
. 8 phases.
High level CKO 1~CKO_8 output
6 phases.
SET Low level CKO_1~CKO_6 output
CKO_7~CKO_8 keep in LVGL
4 phases.
Floating CKO_1~CKO_4 output
CKO_5~CKO_8 keep in LVGL
SET? High level There is some time interval between CKO.
Low/Floating There is no time interval between CKO.
SET3 High level/Floating 2-in clock control CKO output
Low level 1-in clock control CKO output
Extra High 3-line pre-charge
MODE1 High 1-I?ne pre-charge
Low 2-line pre-charge
Middle No pre-charge
MODE?2 High level CKO 2-line mode phase output
Low/Floating CKO 1-line mode phase output
High level STO_2 follow LVGL
DISA_DSTO Low/Floating STO_2 follow STI_2
High level OCP disable
OCP_EN Floating, Middle 60mA
Low level 100mA
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TERM/CKI 2

This is a combination two function pin. When SET3<0.8V. This is a terminate input pin. Then Terminate input pin is used
to pull low the CKO_1~CKO_8 and no more CKI_1 edges can trigger them before next STI_1. CKO_1~CKO_8 can be
terminated by next STI_1 if the terminate pin isn’t stimulated. When SET3>1.5V. The second function is CKI_2 to define
2 input mode clock output falling edge timing.

LC_IN

For GOA circuit. Tow low frequency and complementary signals are needed. LC1 will follow LC_IN and LC2 will be the
inverting of LC1.

Setting

Level shifter output will be 1-line CKO_S,4-phase, some time interval, and no pre-charge if the settings are not supported.
For example, 4-phase with 2-line pre-charge, 2-line CKO _s, some time interval or no time interval, those settings will be
led to 1-line CKO_s, 4-phase, time interval, and no pre-charge. The MODE1~2, SET 1~3, OCP_EN will trigger & latch
the function by each STI_1 rising edge. The entire setting table is listed on appendix.

SET1:

SET1 pin is to set the phase number of CKO_s.

PIN Status Level Shifter output
. 8 phases.
High level CKO_1~CKO_8 output
6 phases.
SET Low level CKO_1~CKO_6 output
CKO_7~CKO_8 keep in LVGL
4 phases.
Floating CKO_1~CKO_4 output
CKO 5~CKO 8 keep in LVGL

sa—d
o UL

TERM/CKI_2

|
|
1
|
|
STO_1 |
|
|

I
r‘_“‘_ | I
CKO_1 I ! !
I
I I
CKO_2 -
CKO_3 l I
I
CKO_4
CKO_5 l |
—
CKO_6
CKO_7 l |
CKO_8 l

SET3=Low: 1 input mode ; SET1=High: 8 phase
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CKO_2

CKO_3 | [

CKO_4

CKO_5 | |

CKO_6

CKO_7

CKO_8

SET3=Low: 1 input mode ; SET1=Low: 6 phase

enr—1

TERM/CKI_2

|
|
f
|
I | |
STO_1 |
|
|

CKO_1 j

CKO_2

CKO_3 | I | | I |

CKO_4

CKO_5

CKO_6

CKO_7

CKO_8

SET3=Low: 1 input mode ; SET1=Floating: 4 phase
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High: 8 phase

23 /52

Low: 6 phase

1

email: marketing@lowpowersemi.com

o
i
High: 2 input mode ; SET1
L
1

SET3

STI1
STO_1
CKO_1
CKO_2
CKO_3
CKO_4
CKO_5
CKO_6
CKO_7
CKO_8

STI_1

CKI_1
STO_1
CKO_1
CKO_2
CKO_3
CKO_4

TERM/CKI_2
TERM/CKI_2

SET3=High: 2 input mode ; SET1
www.lowpowersemi.com

CKO_5
CKO_6
CKO_7
CKO_8
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J SR ) | ) ] B -
s ML R
N RR A NR AN
RN
JUNNEE s R e Su

CKO_3 | | | | | | ,—\_

CKO_4

CKO_5

CKO_6

CKO_7

CKO_8

SET3=High: 2 input mode ; SET1=Floating: 4 phase
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' ! uwl‘uwer&elm ,‘1
_= R = i 7

IEI
SET2:
SET2 pin is to set some time / no time interval between CKO_s.
PIN Status Level Shifter output
SET?2 High level Some time interva
Low/Floating No time interva

o1 1

r——1 Some time interval

o ML

TERM/CKI_2

I

I

T

I

I
STO_1 I

I

T

;
T T T

I
I
I
I
I
I
‘I
=+
I
I
I
|
T

CKO_3 l |
CKO_4 l '
CKO_5 l |
CKO_6 l |
CKO_7 l |
CKO_8 l

SET1=High: 8 phase ; SET2=High: Some time

o1 ]

1T

|
|
TERM/CKI_2 t
|
|
STO_1 |
| Ly |
| ! I |
CKO_1 T .
|
P [
CKO_2 i T
I
! I
CKO_3 ] ! |
No time interval =~~~ |
CKO_4
CKO_5 l | I
|
CKO_6
CKO_7 l | I
CKO_8 |

SET1=High: 8 phase ; SET2=Low: No time

| L

|
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CKO_6

CKO_7

CKO_8

Low: 6 phase ; SET2

SET1
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STI_1 —|—|

-——1 Some time interval

Rl

CKO_2 —,_i_

CKO_3 l | l I

CKO_5

CKO_6

CKO_7

CKO_8

SET1=Floating: 4 phase ; SET2=High: Some time

STI_1 —|—|

1.

|
|
T
|
|
|
[
i | L
—,—y—‘_v— | | —|
CKO_2 ‘ : I I
} | |

CKO_3 . | ]

No time intervaIL**‘ %I
CKO_4

CKO_5

CKO_6

CKO_7

CKO_8

SET1=Floating: 4 phase ; SET2=Low: No time
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’. Lowp uwerSHmI ,}1
_= R = ic

SET3/ Input Control Mode:
SET3 pinis to set 1 in clock control CKO or 2 in clock control CKO

PIN Status Level Shifter output
SET3 High/Floating 2 !n clock control
Low 1 in clock control

LP6274QVF contains 1/2 clock input to generate 4/6/8 clock out mode. When SET3<0.6V, clock input mode = 1 input
control mode. Please reference follows waveform:

S
oo LA

|
|
TREM/CKI_2 :
|
|
STO_1 |
I :
_ T
CKO_1 |
|
CKO_2
CKO_3 |
|
CKO_4
CKO_5 |
|
CKO_6
CKO_7 |
CKO_8

SET3=Low: 1 input mode; 8phase, 1-line pre-charge

When SET3>1.5V, clock input mode = 2 input control mode. Then Terminate input pin is used to be TERM/CKI_2 for 2
input mode function. Please reference follows waveform:

STI_1 —I—l
VAP | N ) ) )

_F}MMMMMMMMH_H_H_

CKO_1 j
|
CKO_2 |
CKO_3 |
|
CKO_4
CKO_5 |
|
CKO_6
CKO_7 |
CKO_8

SET3=High: 2 input mode
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MODE1:

MODE!1 is the function of pre-charge type. Mode1 function is list below. Pre-charge setting only SET3=Low.

PIN Logic Logic Logic Logic Logic Logic Logic Logic
Level Level Level Level Level Level Level Level
MODEA1 Extra-H H M L Extra-H H M L
SET2 0 0 0 0 1 1 1 1
. 3 line pre- | 1 line pre- No pre- 2 line pre- | 3line pre- | 1 line pre- No pre- 2 line pre-
Function . . . . . . . .
No time No time No time No time some time | some time | some time | some time
MODE1 = Middle level (No pre-charge); SET2 = Low/Floating (No time) CKO_s = 8 phase
STI_1 —|—|
No prf;charge
VAT | N I I
| I
TERM/CKI_2 : : : ﬂ—
| ||
L I
CKO_1 l I l I
CKO_2 I l L
CKO._ 3 No time
CKO_4 l I
CKO_5 l I
CKO_6 l I
CKO_7 l I
CKO_8 l I
MODE1 = High level (1 pre-charge); SET2 = Low/Floating (No time) CKO_s = 8 phase
STI_1
1 Iineﬁ;zre—chaﬁrge
CKI_1 4: |— |—Ii |—| |—| |—| |—| |—| |—| |—| I—
I } |
TERM/CKI_2 ! % : |
‘ |
STO_1 —,_?—_I ; I
b il
CKO_1 J L
CKO_2 —,_E_| l L
CKO_3 No time
CKO_4 l I
CKO_5 l I
CKO_6 l I
CKO_7 l I
CKO_8 l I
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MODE1 = Low level (2 pre-charge); SET2 = Low/Floating (No time) CKO_s = 8 phase

STI_1

2 line pre-charge

TLTLIL

CKI_1 ' '

| |
I
|
TERM/CKI_2 :
|
|
I

STO_1 fj

oro1 — | i | -

CKO_2 |

CKO_3 |

No time |

CKO_4

0.5 | |

CKO_6 | |

CKO_7 | |

CKO_8 | ;

MODE1 = Extra High level (3 pre-charge); SET2 = Low/Floating (No time) CKO_s = 8 phase

STI_1

3 line pre-charge
CKI_1

- | |

|

|

TERM/CKI_2 f
|

|

|

|

U i

|

|

I

|

|

|

exo_t ——| |
0.2 | - | -

|

|

1

|

|

CKO_3 |

CKO_4 |

CKO_5

CKO_6 | |

CKO_7 | |__
cKo.8 | L
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MODE1 = Middle level (No pre-charge); SET2 = High (Some time) CKO_s = 8 phase

STI_1

No pre-charge
|7 1
o — 4 LT
|

|
|
TERM/CKI_2 :
|
|
|

[

Iyl

U

[

I [ |

STO_1 Iyl
|

|

!

|
L
CKO_1 [ ]
|
CKO_2 : |

CKO. 3 Some time []

CKO_4 [

CKO_5 [

CKO_6 [

CKO_7 [
CKO_8 [

MODE1 = High level (1 pre-charge); SET2 = High (Some time) CKO_s = 8 phase

a

STI_1

1 line pre-charge
. —— -
|
CKI_1 4J_UI_|_'_\_,_\_,_\_'_\_'_\_'_\_'_\_'_|

I
| |
| |
TERM/CKI_2 ' :
! |
i |
I
I

STO 1 —I_l__l —
CKO_2 | Y 4 l | E—

CKO_3

CKO_4

CKO_6

CKO_7

[
[
CKO_5 ]
[
[
[

CKO_8
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MODE1 = Low level (2 pre-charge); SET2 = High (Some time) CKO_s = 8 phase

STI_1

2 line pre-charge

TLTLIL

CKI_1 ' '

| |
I
|
TERM/CKI_2 :
|
|
I

STO_1 fj

CKO_1 Q
| [ | | E

CKO_2

CKO_3 | [ |
Some time ‘ |

CKO_4

CKO_5 | |

CKO_6 | |

CKO_7 | |

CKO_8 | |

MODE1 = Extra High level (3 pre-charge); SET2 = High (Some time) CKO_s = 8 phase

STI_1

3 line pre-charge
CKI_1

- | |

|

|

TERM/CKI_2 f
|

|

|

|

sor—1 |

|
|
I
|
|
i
o] |
i
|
|
|
1
|

CKO_2 |

CKO_3 |

CKO_4 | |

m —_
|

Some time

CKO_5

CKO_6 | |

Ko7 | |

0.8 | I
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MODE1 = Middle level (No pre-charge); SET2 = Low/Floating (No time) CKO_s = 6 phase

STI_1

CKI_1

TERM/CKI_2

STO_1

CKO_1
CKO_2
CKO_3
CKO_4
CKO_5
CKO_6
CKO_7

CKO_8

No pre-charge

|

L L L L

_

-

—

woime [ ]
[ ] " @y
]
[ ]
Keep LVGL
Keep LVGL

MODE1 = High level (1 pre-charge); SET2 = Low/Floating (No time) CKO_s = 6 phase

STI_1

CKI_1

TERM/CKI_2

STO_1

CKO_1
CKO_2
CKO_3
CKO_4
CKO_5
CKO_6
CKO_7

CKO_8

1 line pre-charge

o

B i

~ ]

o
Notime,—|

[

[

[

Keep LVGL

Keep LVGL
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LP6274QVF

MODE1 = Low level (2 pre-charge); SET2 = Low/Floating (No time) CKO_s = 6 phase

STI_1

2 line pre-charge

TERM/CKI_2

STO_1 —l_li_l

CKO_1 Q

CKO_2

CKO_3

jl_l_ B

No time |

CKO_4

CKO_5

CKO_6

Keep LVGL

CKO_7

CKO_8

Keep LVGL

MODE1 = Extra High level (3 pre-charge); SET2 = Low/Floating (No time) CKO_s = 6 phase

STI_1

3 line pre-charge

v 1 I ) S

I
|
TERM/CKI_2 f
I
I
I
I

STO_1 —I_I__l ; ;

|
.

CKO_1 Q

CKO_2

L |

CKO_3

1.
I L
L
L

L |

CKO_4

No time

CKO_5

CKO_6

I I
I I
|

Keep LVGL

CKO_7

CKO_8

Keep LVGL
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LP6274QVF

MODE1 = Middle level (No pre-charge); SET2 = High (Some time) CKO_s = 6 phase

STI_1

No pre-charge
|7 1
or— 4 LT
|

|
|
TERM/CKI_2 :
|
|
|

|
|
f
|
I | |
STO_1 |

P
CKO_1 I_I[
CKO_2 —
k0.3 Some time [] []
ko4 [ ] [ |
CKO_5 [
CKO_6 [

Keep LVGL

a

CKO_7

Keep LVGL
CKO_8

MODE1 = High level (1 pre-charge); SET2 = High (Some time) CKO_s = 6 phase

STI_1

1 line pre-charge
i I |7 B i
CKI_1 :

: | :
| I
TERM/CKI_2 f —
| I
|
| Ly
|
|
|

STO_1 —I_I__l ~

CKO_1 Jﬁ | l

CKO_2 [ | |
[ ]

CKO_3 Some time | |
CKO_4 | | | |—
CKO_5 | |
CKO_6 | |
Keep LVGL
CKO_7
Keep LVGL
CKO_8
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LP6274QVF

MODE1 = Low level (2 pre-charge); SET2 = High (Some time) CKO_s = 6 phase

STI_1

2 line pre-charge
TLTLIT
CKI_1 ' '
|

STO_1 —l_li_l :
|

TERM/CKI_2

CKO_1 Q
| [ | | |

CKO_2

CKO_3 | [ | | |_

Some time ‘ | | |

CKO_4

CKO_5 | |

CKO_6 | |

Keep LVGL

CKO_7

Keep LVGL
CKO_8

MODE1 = Extra High level (3 pre-charge); SET2 = High (Some time) CKO_s = 6 phase

STI_1

3 line pre-charge

: | | | | |

CKI_1 ' '
|
|
TERM/CKI_2 f
|
|
|
|

STO_1 —I_I__l : E :

CKO_1 Q l_:—, |

CKO_2 |

1

I

I

| T

CKO_3 !
I

I

CKO_4 |

CKO_5

CKO_6 | |
Keep LVGL

CKO_7

Keep LVGL
CKO_8
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LP6274QVF

MODE1 = Middle level (No pre-charge); SET2 = Low/Floating (No time) CKO_s = 4 phase

STI_1

No pre-charge

CKI_1

TERM/CKI_2

STO_1 ﬁ

A [ 1 [ 1
k0.2 [ [ | L
CKO_3 No time ,_| ,_|
oK. 4 [ 1] [ 1]

-

Keep LVGL
CKO_5

Keep LVGL
CKO_6

Keep LVGL
CKO_7

Keep LVGL
CKO_8

MODE1 = High level (1 pre-charge); SET2 = Low/Floating (No time) CKO_s = 4 phase

STI_1

1 line pre-charge

ow1— 1 LU LT L L L L

.

I
|
TERM/CKI_2 f
I
I
I
I

STO_1 —I_I__l

No time | | I |
CKO_3
CKO_4 ,—\—I—|

Keep LVGL
CKO_5

Keep LVGL
CKO_6

Keep LVGL
CKO_7

Keep LVGL
CKO_8
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LP6274QVF

MODE1 = Low level (2 pre-charge); SET2 = Low/Floating (No time) CKO_s =4 phase

STI_1

2 line pre-charge
" - - i

owr— 4 LT L L L
|

TERM/CKI_2

STO_1 rj

L ||

CKO_3 |

_

P

No time
oKo_4 L |
Keep LVGL
CKO_5
Keep LVGL
CKO_6
Keep LVGL
CKO_7
Keep LVGL
CKO_8

MODE1 = Extra High level (3 pre-charge); SET2 = Low/Floating (No time) CKO_s = 4 phase
Invalid setting (All CKO output always pull low LVGL)
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LP6274QVF

MODE1 = Middle level (No pre-charge); SET2 = High (Some time) CKO_s = 4 phase

STI_1

No pre-charge
|7 1
or— 4 LT
|

|
|
TERM/CKI_2 :
|
|
|

[

Iyl

=

[

I [ |

STO_1 Iyl
|

|

!

L
CKO_1 I_I[
CKO_2 —
k0.3 Some time [] []
"y [ ] [ ]

[N SN R I

Keep LVGL
CKO_5

Keep LVGL
CKO_6

Keep LVGL
CKO_7

Keep LVGL
CKO_8

MODE1 = High level (1 pre-charge); SET2 = High (Some time) CKO_s = 4 phase

STI_1

1 line pre-charge
. —— -
CKI_1

.

I
|
TERM/CKI_2 f
I
I
I
I

STO_1 —I_I__l : ;

I
S I S R I I B
CKO_1
| Lo | | | | |
CKO_2

Some time | | I |
CKO_3
CKO_4 ,—\—I—I

Keep LVGL
CKO_5

Keep LVGL
CKO_6

Keep LVGL
CKO_7

Keep LVGL
CKO_8
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LP6274QVF

MODE1 = Low level (2 pre-charge); SET2 = High (Some time) CKO_s = 4 phase

STI_1

2 line pre-charge
TLTLI
CKI_1 ! '
|

TERM/CKI_2

cor T 1
oo | I e L
0.2 1 1_
CKO_3 | I |_, |

Some time ‘ | I |
CKO_4

Keep LVGL
CKO_5

Keep LVGL
CKO_6

Keep LVGL
CKO_7

Keep LVGL
CKO_8

MODE1 = Extra High level (3 pre-charge); SET2 = High (Some time) CKO_s = 4 phase

STI_1

3 line pre-charge

o1 — LI L L

I
|
TERM/CKI_2 f
I
I
I
I

STO_1 —I_I__l

CKO_1 Q

| U A | ——

I
L

CKO_2 |

E
C
(FFF N

1
|
[
| T
CKO_3 !
|
o N L
Keep LVGL Some time
CKO_5
Keep LVGL
CKO_6
Keep LVGL
CKO_7
Keep LVGL
CKO_8
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LP6274QVF

MODE2:

MODEZ2 is to set the CKO_s 1 line on mode output or 2 line on mode output

When Mode?2 input signal level (L -> H or H -> L) change, the HCs will not change until next STI_1 rising edge. After that,
LP6274QVF will mask output 2 frames (only STO 1, HC1~8 pull to VGL).

PIN Status Level Shifter output
CKO_s is 2-line on mode.
High level CKO_1=CKO_2, CKO_3=CKO 4
MODE2 CKO _5=CKO 6, CKO 7=CKO 8

CKO_s is 1-line on mode.
CKO 1~8 sequentially from CKO 1~8
MODE2 = Low/Floating; 1 line on mode

MODE2 |

Low/Floating

STI_1 —|—|
g s e
TERM/CKI_2 E
sor—1 ]

CKO_1

MASK 2 Frames
Only STO_1 and
CKO_1~8 pull to LVGL

CKO_3

[ ] [ ]
CKO_2 l_l l_l
[ 1 [ 1
[ ] [ ]

CKO_4

CKO_5

[ ] 1
CKO_6 l_l l_l_
[ 1 [l

[ ]

CKO_7

CKO_8

MODE2 = High; 2 line on mode

MODE2

STI_1

_
o1 — JUITUTTUUII ooyt
E
_

TERM/CKI_2

STO_1

CKO_1

CKO_2

CKO_3
Only STO_1 and
CKO_1~8 pull to LVGL

CKO_5

[
[
1] MASK 2 Frames
[ 1
[
M|

CKO_6

CKO_7

[ ] [ 1
[ ] [ 1
[ 1 [ ]
CKO_4 l_l |_|
[ 1 [ ]
[ 1 [ ]
[ ] [ 1
[ ] [ 1

CKO_8
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LP6274QVF

MODE2:

MODE?Z2 is to set the CKO_s 1 line on mode output or 2 line on mode output
When Mode?2 input signal level (L -> H or H -> L) change, the HCs will not change until next STI_1 rising edge. After that,
LP6274QVF will mask output 2 frames (only STO 1, CKO 1~8 pull to LVGL).

PIN Status Level Shifter output
CKO_s is 2-line on mode.
High level CKO_1=CKO_2, CKO_3=CKO 4
MODE2 CKO _5=CKO 6, CKO 7=CKO 8

Low/Floating

CKO_s is 1-line on mode.
CKO 1~8 sequentially from CKO 1~8

MODE2 = Low/Floating; 1 line on mode

STI_1 —I—l

s — LA
soa— | Lo
L
O
pugBERNENE 9
i

CKO_5 I_‘_l 1

CKO_6 '_E_i

CKO_7 I_‘_

CKO_8 '7

SET3=High: 2 input mode

MODE2 = High; 2 line on mode

eni—1 1

VAP | N ) )
TERM/CKI_2 —E_%_H_EJH_%JH_‘H_”_H_H_H_”_”_H_

sor— | 1L

o — 1T 1L 1 [

oz L [

CKO_3 \ | 1

CKO_4 } | i

CKO_5 \ I—l—l—l_

cKo.6 1 [ I B

CKO_7 |

CKO_8 |

SET3=High: 2 input mode ; SET1=High: 8 phase, 2line mode1
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LP6274QVF

DISA_DSTO:
DISA DSTO function is list below:
PIN Status Level Shifter output
Hiah level STO_1 ON, (follow STI_1)
DISA DSTO 9 STO 2 keep in LVGL
- Low/Floatin STO_1 ON, (follow STI_1)
9 | STO 2 ON, (follow STI_2)

DISA_DSTO = High, STO_2 keep in VGL

STO 2

DISA_DSTO = Low/Floating, STO_2 follow STI_2

STO 2
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LP6274QVF

CKIl 1 stop protection(CKISP)

The LP6274QVF can generate an internal terminate signal to pull CKO_1~8 output to negative voltage. Please follow
reference flow chart. The priority of CKI_1 stop protection is highest. If CKI_1 stop protection is working, then the Multi-

CKI protection is stoped.
< START >

v

Logic Power >UVLO_R
&
VGH>UVLO R
&VGHD ready
<
No
<
No
Yes
No No
CKI_1 keep . )
igh/low >128u Terminate=1
CKO=LVGL& CKO = LVGL
Next frame CKO
: By STI_1 reset
Keep operation

CKI_1 stop protection flow chart
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LP6274QVF

Case 1: CKI_1 stop high/low (1 clock control CKO_x output)

STI

CKI_1

fL L

‘ Detect CKI_1 stop timer start ‘

STO

CKI_1 stop 128us

]
LU

Detect CKI_1 stop timer start

CKO_1

—

Kl_1 stop 128us

LVGL

[
-

CKO_2 |

CKO_3

CKO_4

CKO_5

LVGL

CKO_6

CKO_7

CKO_8

LVGL

Case 2: CKI_1 Blanking time (1 clock control CKO_x output)

STI
ekt Tttt s = = = — — =<ttt Tttt m e e - — —
‘ Detect CKI_1 stop timer start ‘ ‘ Detect CKI_1 stop timer start ‘
CKI_1 st‘op 128us
TERM/CKI_2
STO
CKO_1~CKO_8
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LP6274QVF

Over Current Protection (OCP)

The LP6274QVF can detect output pins (STO_1~2, CKO_1~CKO_8, LC1~LC2, XON) short to each other short current.
If the pin to pin short current over limit, the IC all outputs will pull high impendence state. After VIN_UVLO, IC recovers
again. Please follow reference flow chart. If continue 32 times ST have short occur, IC will pull all outputs to high
impendence state. After VIN_UVLO, IC recovers again.
OCP Fucntion is list below:

\ 4

OR

PIN Status Level Shifter output
High OCP Function Disable
OCP_EN Floating OCP Function Enable, Current limit = 60mA
Low OCP Function Enable, Current limit = 100mA
» YDIO_Start @
\ 4 ; \ 4 \ 4
» STO OCP CKO_1_OCP | ---- CKO_8_OCP XON_OCP LC_OCP
A 4 v \ 4
N N N
——_OCP_Trigger OCP_Trigger > ----- OCP_Trigger OCP_Trigger OCP_Trigger
Y Y Y
ounter+1
' @
Counter>32 > .
Reset by YDIO1
Y
Short happen+1 Short happen+1
Short happen+1
Short Happen +1 Short happen+1

Counter>32

Reset by YDIO1

All outputs pull
High Impendence

Over Current Protection flow chart

A Output continue
short counter +1

*Each CKO channel need to count OCP trigger times with itself, until counter>32 then alarm short happen+1.
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LP6274QVF

STO:

1. Blanking time: to avoid inrush current in this time period.

2. De_noise time: to detect continue over current in this time period. Only continue over current time bigger than
de_noise time, and then trigger over current counter+1 per STO.

3. Detect over current level: follow OCP current level setting

STO

STO O‘CP‘ detect V\;aveform

CKO:

1. Blanking time: to avoid inrush current in this time period.

2. De_noise time: to detect continue over current in this time period. Only continue over current time bigger than
de_noise time, and then trigger over current counter+1 per STO.

3. Detect over current level: follow OCP current level setting

CKO

CKO OCP detect waveform

1. Blanking time: to avoid inrush current in this time period.
De_noise time: to detect continue over current in this time period. Only continue over current time bigger than
de_noise time, and then trigger over current counter+1 per STO.

3. Detect over current level: follow OCP current level setting

LC1/2

ov

LC OCP detect wavefor
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LP6274QVF

2. De_noise time: to detect continue over current in this time period
de_noise time, and then trigger over current counter+1 per STO.
3. Detect over current level: follow OCP current level setting

. Only continue over current time bigger than

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

XON OCP detect waveform
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LP6274QVF

Short Current Protection (SCP)

The LP6274QVF can detect output pins (STO_1~2, CKO_1~CKO_8, LC1~LC2, XON) short to each other short current.
If the pin to pin short current over limit, the IC all outputs will pull high impendence state. After VIN_UVLO, IC recovers
again. If continue 3 times STI_1 have short occur, IC will pull all outputs to high impendence state. After VIN_UVLO, IC

recovers again.

CKO SCP case1:
SHUTDOWN
IR M M M
CKI_1/2 HEE 111 [T 11 HEEN
All CKO Hiz By STI_1 reset | All CKO Hiz By STI_1 reset All CKO Hiz By STI_1 reset ALL HIZ and SHUTDOWN
CKO_X L[] T 1T L L[]
\
o750 G | I I I O |
,,,,,,,,,,,,,,,,,,, \
1 2 X 32
\
<4
¢——————— NFrame———————P»<4+——————————— N+ Frame—————— >
STI_1 —| —|
CKO_x
L CKO ND ND N Ni32 O] @) N X N32
U A\
—» ot V1 V1 ot ot t
Deglitch time @ @ X ® @ X
Detect time
CKO SCP case2:
SHUTDOWN[—
ST M M M M
CKI2 __ [TTTT] [ITTTT TTTT1 [TTTT
All Hiz By STI_1 resel All Hiz By STI_1 reset ALL HIZ and SHUTDOWN
CKO-x || || ———————————————————————————— l || |l l|||| | ————————————————— — | —
I.CKOx | [I:I:I:D ””””””””” ’D:I:I:ﬂ ”””””””””””” [I:I:I] ””””””””
20uS 20uS @ 20uS
Other Channel SCP case:
SHUTDOWN
STI_1 | —
LC_IN | ]
Lo All Hiz By STI_1 reset All Hiz By STI_1 reset [ | ALL HIZ and SHUTDOWN
c ] , ,
All Hiz By STI_1 reset All Hiz By STI_1 reset | | ALL HIZ and SHUTDOWN
LLC2 e ey
20uS 20uS 20uS
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[=]
Protection
Protection Level Shifter
UVLO(Falling), VIN high to low VGH
VGH>UVLO R
OTP, T>150°C OFF(HI-Z)

CKI_1 Keep high/low 128us
(CKI_1 protection)

Output over current OFF(HI-2)

All CKO pull LVGL until next CKI_1

Short current OFF(HI-2)

XON Function

The LP6274QVF defines a special output timing of the level-shifter output:

Once VIN drops below UVLO falling threshold & CKI_1 exist, all the output (include XON, STO_1~2, LC1/LC2 and
CKO_1~CKO_8) must be pulled high immediately and simultaneously.

When VIN is abnormal as following diagram, XON function will reset (XON is pulled to VGL, CKO_1~CKO_8 are pulled
to LVGL, and STO_1~2 and LC1~2 are pulled to LVGL) no mater what voltage level VIN falls to. If VIN falls below UVLO
falling in the constraint region (please refer) XON function can’t be active. Thatis, XON, CKO_1~CKO_8, STO_1,STO_2,
and LC1 or LC2 are pulled to LVGL.

STI_1 |_|
VIN VIO T~
UVLO falling UVLO rising UVLO falling
STO_1~2,L.CY%
CKO_1~8, and XON

OTP Function

Overload Thermal protection (OTP) prevents excessive power dissipation from overheating the LP6274QVF. When
junction temperature exceeds 150°C, a thermal sensor triggers the OTP, all channel outputs are set to Hi-Z state. Only
cycle the VIN can clear the OTP latch and reactivate the device.

Under-Voltage Lockout (UVLO)

The UVLO circuit compares the input voltage at VIN with the UVLO threshold (2V rising, 1.8V falling, typ.) to ensure the
input voltages is high enough for reliable operation. The 200mV(typ.) hysteresis prevents supply transients from causing
a shutdown. Once the VIN exceeds the UVLO rising threshold, start-up begins. When VIN falls below the UVLO falling
threshold, the controller turns off all of IC internal function.

A
VIN
~. 2.0V, UVLO
UVLO™SN[1.8V v,/ Rising
falling \/
UVLO
ENABLE
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The Setting Table

PIN Status Vel Level Shifter output
Level
SET High Level 2.5V~3.6V | 8 phase CKO outputs
(*1) Floating 1.2V~2.2V | 4 phase CKO outputs, CKO_5~CKO_8 keep in LVGL
Low Level oV ~ 0.8V 6 phase CKO outputs, CKO 7, CKO_8 keep in LVGL
SET2 High Level 1.5V~3.6V | There is some time interval between CKO_s
(*2) Low Level/Floating 0v~0.8V There is no time interval between CKO_s
SET3 High Level/Floating 1.5V~3.6V | 2 clock input mode
(*3) Low Level 0v~0.8V 1 clock input mode
Extra High Level 3.0V~4.0V | 3-line pre-charge
MODE"1 High Level 1.5V~2.5V 1-line pre-charge
(*2) Middle Level 0.9V~1.4V | No pre-charge
Low Level 0v~0.8V 2-pine pre-charge
MODE2 High Level 1.5V~3.6V | 2-line mode on
(*2) Low Level/Floating 0v~0.8V 1-line mode on
DISA DSTO | High Level 1.5V~3.6V | STO 1 On (follow STI 1), STO_ 2 keep in LVGL
(*2) Low Level/Floating 0v~0.8V STO_1 On (follow STI 1), STO 2 On (follow STI_2)
OCP EN High Level 2.5V~3.6V | OCP Function Disable
(*1—) Floating 1.2V~2.2V | OCP Function Enable, current limit level2
Low Level 0V ~ 0.8V OCP Function Enable, current limit level1

* 1 For a tri-state setting pin, it is connected 400KQ resistor to VIN and 400KQ to AGND inside.
* 2 It is connected 400KQ resistor to AGND inside.
* 3 It is connected 400KQ resistor to VIN inside.
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LP6274QVF

Packaging Information

QFN4X4-32
D D1
-t = -t =
32 L F
A
1 JUUUUU
[ N
’ A
D) ]
D) ]
D) ] —
L Ll
| > ]
D) ]
D) ] v
L v
+ SIa00000nn S
# AN
i T
U uuodd
k<
DIMENSION IN MM DIMENSION IN INCH
Symbol
MIN. NOM. MAX. MIN. NOM. MAX.
A 0.70 0.75 0.80 0.0276 0.0295 0.0315
A1 0.00 - 0.05 0.0000 - 0.0020
A2 0.20 REF 0.0079 REF
D 3.95 4.00 4.05 0.1555 0.1575 0.1594
E 3.95 4.00 4.05 0.1555 0.1575 0.1594
D1 2.55 2.65 2.75 0.1004 0.1043 0.1083
E1 2.55 2.65 2.75 0.1004 0.1043 0.1083
b 0.15 0.20 0.25 0.0059 0.0079 0.098
e 0.40 BSC 0.0157 BSC
L 0.35 0.40 0.45 0.0138 0.0157 0.0177
L1 0.30 0.35 0.40 0.0118 0.0138 0.0157
L2 0.15 0.20 0.25 0.0059 0.0079 0.098
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